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Satellite stereo DSMs:

Not LiDAR, but close



GeoEye-1WorldView-1 WorldView-2 WorldView-3

0.3-0.5 m PAN
~1.2-2.0 m 8-band MS
(~3.4 m 8-band SWIR)

Two-image stereo
~200-2000 km2 each collect
<20-50 cm vertical accuracy*

Available submeter imagers

~0.7-0.9 m PAN
~0.7-0.9 m 4-band MS

Triplet (3-image) and Video (3600 
image)
~60-70 km2 each collect
<1 m vertical accuracy**



Platform Coverage for 
single 

collection (km2)

Image 
Resolution (m)

Image bands Number of 
multi-view 

stereo images

DSM Relative 
Vertical 

Accuracy* (m)
*for surface 
slope <10°

Tasking 
capabilities for 
repeat or on-

DSMand
coverage

Cost
(0 = existing 

federal or 
research 
access)

DigitalGlobe 
WorldView-
1/2/3

170-1870 0.3-0.5
1.2
3.4

Panchromatic
8-band MS 

SWIR option

2 <0.5 Fair-Good 0

Planet SkySat 
video

2-4 1.0 Panchromatic 900-3600 <0.5-1.0 Good $$$$

Planet Skysat 
triplet stereo

60-70 0.7
1.0

Panchromatic
4-band MS

3 <1-3, TBD Good $$

Planet 
PlanetScope 
(Dove)

400 (spatially 
continuous)

3-4 4-band MS 2-9+ >3 m, TBD Temporally 
continuous

0/$



2019/2020 DG Stereo Tasking













DigitalGlobe Stereo Archive (April 5, 2017)

310537 pairs

Ikonos QuickBird-2 GeoEye-1WorldView-1 WorldView-2 WorldView-3 WorldView-4

246K stereo images
<20% cloudcover

2007 2008 2009 2014 2016



DigitalGlobe Mono Archive (April 5, 2017)

2.4M mono images
<20% cloudcover

Ikonos QuickBird-2 GeoEye-1WorldView-1 WorldView-2 WorldView-3 WorldView-4

2007 2008 2009 2014 2016
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Snow-off Snow-on Snow depth WY2016 Peak SWE

Stereo2SWE: Regional snow depth from space

WY2015 WY2016 WY2017



NASA SnowEx: Grand Mesa, CO



SkySat Triplet Stereo



SkySat Triplet Stereo: Morenci, AZ

S. Bhushan

0.7 m GSD

2019-01-28

Off-nadir angles:
204710: 27.1°
204744: 8.1°
204819: 26.9°

© Planet, 2019



SkySat Video

● Single CCD

● 2560 x 1080 px (HD)

● ~1 meter GSD

● 30,60,90,120 seconds

Samples (next slide):

Mt. St. Helen’s, WA

April 20, 2019

Planet SkySat-C video (120 seconds)

Breckenridge, CO

November 7, 2018 

Planet SkySat-C video (72 seconds)

Reduced size, sped up by factor of 5 (from 30 fps to 6 fps)
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WV/GE Stereo

Pros:
• Large footprint
• High-resolution
• Good sensor geometry 

calibration
• DEM relative accuracy 

<0.2-0.5 m (slope-
dependent)

• Rigorous and RPC 
models

Cons:
• Only 4 sensors available 

through NextView
– Competition, limited 

time of day
• Only two looks 

(occlusions)
• Image artifacts: ~0.5 m 

DEM error
• Synthetic linescan 

model, proprietary 
sensors


